Use of in vitro systems for X-ray microanalysis.
The use of X-ray microanalysis in human pathology may require the use of cryoprepared tissue. Often it is impossible to carry out freezing of the tissue in an optimal way, and in addition, it is difficult to carry out experiments in living patients. The use of in vitro systems and cell cultures allows separation of the process of tissue removal and the freezing procedure, and also makes testing of pharmacological or toxic substances possible. In experiments with animal tissue it was shown that incubation in a physiological buffer induced significant changes in the concentrations of Na, K, and Cl. In general, the concentrations of Na and Cl increased, those of K decreased. Prolonged incubation of brain tissue (cortex and hippocampus) and of liver resulted in further changes of the cellular ion contents in the same direction. Incubation of pancreas and submandibular gland resulted in a limited reversal of the changes induced by dissection. The submandibular gland in vitro showed the same response to cholinergic stimulation as the gland in situ. The use of cell cultures for X-ray microanalysis is briefly reviewed and illustrated by an example of analysis of an immortalized sweat gland cell line. It was shown that these cells respond to stimulation by cAMP with loss of Cl and that this response was unaffected by the type of substrate the cells were grown on.